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vv 2. irbuzov and i, G, Imaev ( . M. Kirov Chem. Tesh. Inst., EKazem ..
Izvest. Aknd., Hauk ;SSR, Ctdel. Xhim. Nemi 1959, 171.

Preparation of diphenyl phosphite.

Lf. Foack et al. ilut. 218, 92 (L883). Milobendzk) st al., Chem. Polsk,
15, 66(1917); Labachnik at al, Lokledy nkad. Neuk 33SR, 115, 512 (1959).
(FhO) ot EO way be prepd. by carsful hydrelysls of (Rho)a?. Thus, 55 =
(FhO) ,F was treated with 3.25 g. H,0 and stirred 15-20 min. during which
the tsm;. ross Lo 85 spontansously; after 1.5 bhrs. on a stea:n bath thc
resulting 15 g. (00l was removed by vecuum distn., under Na, leaving a
resicus of 100. crude (yh),tHO, ngo 1.5590, This my ba purified by
distr., ulthough some ‘hGH and red I always forms during s dlstm.; the
pure procuct, 10 g., bl 150*530, nﬁo 1.5595, dzo 1,239¢, It is very sen-

citivz to molisture.
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. +atars of &-oxdphosphonic acids. 4. Infra-red sﬁﬁZtra of the recotiom
rrotuets of;“;halo kKetones with triethyl shosphits and dlethy! sodle-
vhosrhite. ‘ |

~lie e Touzcev and l., ‘. lOVaesyen, lzvest. akud. Mauk 3LLR, Ctdel. Khim.
ouk 1959, £67-71. Cf. this J. 1957, 54, 1659, 4l. |

"he irfree-rsa abéorytibn sgectrs .re shown fov the reaction prodﬁots of
rurrepriste w-hualo ketones vith (EtO)sé or (EtO)QT‘N&- The presence Ofﬁfhﬁ
typicel cirbényl bund (5.54-5.80 ) iriicutes the normel ketomilc sgructure -
or meuncﬂaPo(ost)a yreyd; riom the rezction with (EtO)aP; the sume ls true
of aGUCHMSPO(CEL),, and rtUOLHL: o(um;)g pratd. by the similar route. Tha
racetion preducts of Aoth,Br and ~eCOCHAr+4s with (%t0),iONe, on ths other
hand, do not displsy the carbon'l dand snd 4o show the epoxy bend at
11480=-11.98 ', thus indjecztins thaelr structures as baing those of epoxy
nhosnhonrtas, Ths spectre do not prayide surfiéiant basis for oatp. cf uny
anolizatinn of ths oxephosrhonates, sirce the sxpeohsd FOH band at 3.7-4
was unobssrvable, Lhe spactre were detd. with solns, &f ths esters in

f.Cly, hexrana, “tOE zand without sclvsnts,

Organsthosfbhans.
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Diethyl ester of oyclohexanone-2-phosaphonlic acid. \
 Bs 4. arbuzov, V. 5. Vinogradova and N. a. iolezhaeva (State Univ.,Kazam).
bokledy Akad. Neuk sevedeRe 128, 8l-4(1959),

Reaction of 2-chloro- or ~browcoyclohexanons with (RO) ot yields ths

diulkyl oyclohexsnyl phosphete. The reaction of bromocyclohexanone with

(RU) ,-ONe yields the same yroduct and dlalkyl 1,2-epexyoyolohezanephos-
rhonate. However, dropwlse addn. of 52 g. (EtO)sr to 40 g. 2,6-d1broamoccye~
lohexanone, the reuction being completed by 1 hr. at 150-5° and 1 hr. at
166-90°, gave £7.6 g. stir and a range of produsts, b, . 48-1780, which

on redistn. gave 16.7 g. di=-it eédiot'hylphosphono-al'z-oyclohuenyl phos~
phatif)bg.s 172.5-8°, a2 1.1885, 120 1.4652. This ( 12.7 g.) refluzed 2 hrs.
with 0.3 g. Na dissolved in 30 ml. abs. EtOH gave after neutralization with
ACUH soms (mo)sro and 3.5 g. 4i-%t 2-cyclohexanonephosphonate, bs g 119-81";
1.12568, 1.4654; its MR lies betwesen 57.06 calod, for the oxo form amd 38.1
caled., for the snol form. It gives a violet color with 'FQC].S and the Jeyer
bhromination-titration indicated some 9~ enol in 2tOH amd 60« enol im hexane.
The raman spectrum ( 242{(1), 272(1), 337(2), 285(1), 446(1), 479(2), 525(1),
ecz(3), es8(s), 707(2), 753(2), 792(2), 824(3), 852(5), 900(0), 958(4), 986
(0), 1025(%), 1083(0), 1078(1), 1101(3), 111%(2), 1135(2), 1180(4), 1:z25(1),
1z246(1), 1288(2), 1354(2), 1396(i). 1422(8), 1451(7), 1631(7), 1662(0), 1711
(s), 2720(2), 2767(0), 2867(6), 2900(3), 2934(6), 2975(4) ox™}) indicates
the presence of the keto form (1711) and the C:C bond of the snol (1671);
the presence cf both forms was alsc shown by the ultraviolet spactruam with
mexima at 260 m and 220 m . In basic soln. a max. at 250 m 2ppsars due to
formation of tha sndl:ata ions. I has the Raman spectrum: 645(0), 703[1),
n48(2), 805(1), 85C(0), 940(0), 1040(0), 1099(3), 1174(0),_1éza(1), 1280(1),
1395(0), 1443(3), 1e75(z), 2720(1), 2870(3), 2899(2), 2931(8), 2972(s) and
2054(0) om~t. Cf.ludovik et al, ‘Z.hux_'.Obah.Khim.ae,MSl(1956); Jacobeon et al,
JACS 79, 2608(1957).
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Addition of phonylphaq:hi.ne to unsaturated conpeuudu.

B. A. Arbuzov, G. M. Vinckureva and I. A. Perfil'sva (Inst. Urg. Cheam.,
Acad, Sci,, Kazan). Doklady akad. Nauk S,5,5,R, 127, 1217-20 (1959),
cf. Mann et al. J.C.S, 1952, 4453, and Doak and Preedman, JACS 74, 3414(19532)
and 74, 562(1952),
Heating 13.5 g. CH,iCHCO,Me and 6.1 g. PhPH, 6 hrs. at 120-30° gave §5.S$%
PhP(CH,CH,CO Mo) 5, by 149-50°, d,) 1.1388, n3° 1,5361, Similarly were prepd.:
56.64 PhP(CH,CHMeCO,Me) ), b) o 139-40°, 1.1016, 1,5242; 57.8% PHP(CH,Ciie-
CO,Et),, b, 150-1°%, 1.0764, 1.51725 64.6% ®hP(CH,ClMeCO,Pr) ,, b, 170-1°,
1.0394, 1.5061; 65.7% PhP(CH,CliMeCO, CliNe,),, b, 152-3°, 1.0394, 1.5038;
66.9% PhP(CH,CHMeCO,Bu),, b, 185-6°, 1.0267, 1.5038; 76.1% PhP(CH,CHeCO,~
CH,CHMe,),, b, 178~9%, 1,0181, 1.5001; 56,16% PhP(CH,CII,CH,00),, b, 175°,
1.1017, 1.5740 ( the reactien used allyl alc. and a little (u.zc(cn)uq)z
initiater, 7 hrs, at 120-30%); reaction of 30,1 g. PhPR, and 49 g, CH,1CHCN
in 3 hrl. at 90° and 6 hrs. at 120-30° gave 48.8% PhP(CHZCBZCN)z, bO-S
176.5-8°%, 1.1043, 1.5672 (m., 69~70") and 7.9% PhPHCH,CH,CN, by ¢ 104°%, 1,071¢
1.5649, along with 2.04% PhP(0)(CH,CH,CK),, m. 104-5°, by, 5 235-40% Reduot-
ion of 10 g. PhP(Cchnécx)z with 7.2 g, Liﬁlﬂ4 in 8¢,0, the phosphine being
held in a Sehxlet thimble above the mixt., gave 48.5% PhP(CH,CH,CH, NN 2) 20
b, 144%, 1.0292, 1,5728. Addn. of atm. O or heating with 3 gave the foll-
owing oxides and sulfides: 73.3% PhP(S)(CH2CHHeco;Mo)z, bo.s 184°, 1,1712,
1.54953 17.1% PhP(0)}{(CH,CHMCO it),, b, 177-8%, 1.1128, 1.5123; 18,28
PhP(0) (CH,CHMaCO,Pr),, by o 182-3%, 1,0686, 1,5028; 75.3% PhP(5)(CH,CiMe-
COyBu),, by o 205-270%(?77), 1,0789, 1.5219,
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Esters of phosphoric and thiophosphoric acid containing heterccyolic
radicals, 2. Alkylation of some hoeterocyclic compounds by derivatives of
phosphoric and phesphorous acids, |

B. i. Arbuzov and Vv, M, ZOroattrova (State Univ., Kazan), Isvast, Akad, Nauk
$95.8.K., Otdol. Khim, Nauk 1959, 1037-40 (1959). of. 1958, 1331, and

¢hur. Ubshehal Khim. 32, 2041(1952), ]

Heating 41.5 g. K salt of 4,6,6~tr1nethy1—6n-l;s-thtatino-z—thiol suspanded
in Cgllg with 33,88 g. (EtO)zPOCI 5 hrs, gave a roddish soln. with a small
ant, of KCl; after centrifuging, the soln, was distd. vielding 45.8%
ethylation product of 4,6,6-tr1;ethy1~6u-l,3-thiazino-2-ehiol, C,Hlsszl,
by 92-2% 422 1.0497, n2% 1.55185 the same formed from the above K salt

and ktI in refluxing CgHgo Similar reaction of the K salt with (1no~luo) -
POC1l gave a low yield of crude &,6.6,-trimethy1-6ﬂ-1 3-thiazine~-2-thiel
imo-Bu other, by_, ¢ 99-101°, n2° 1.5370, d 2% 1.0032. Refluxing 9.45 g,
K salt of l-morcaptebenzoxazole with 8.6 g. (RtO)zPOC%Ign dry Me,CO 5 hrs,
gave after centrifuging 64.7% 2-othylmercaptebensoxazole, b4.5-5 114-15',
dg® 1.1837, n)® 1.5040. Oxidation of I-merc.ptobenzoxisole with 5% m,0,
in AcUH at 3-6° gave bensexasole-2 :tlfido, m. 112-3%, Thias treatad with

2 moles (EtO)JP in xylene gave an uxothermic reaction, completed by ; hr.
on a ateam bath, which gave 77.4% X. The abuve dinuifid. was treatod with
.Clz in NoPh at -15 and chn resulting lulfenyl chloride was troated with
(Et0)3 at ~-10°, yielding 36% X. Reacbion of X salt of z—ueroaptobon:o-
thiazole with (3b0)3?UL1 in MePh gave 72% 2~e§hylu¢rcapﬁob«nzothiazolo,
the same being formed in 83.7% yield from benzothiazole-2 disulfide and

(Et0) P or BLOP(OCH,), (41.3% yield),
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Astion of Male-substitated mlu - ﬂu of%!ﬁl m“. S
‘A.Mkm asd V.5.Auranov {Ohen. Pechnol. M.. mn). &mn« M‘ m
365, OMel. Khin. Nauk 1959, $5-40. o i
Reastien of (m),i'u- from 13.5 g. ester -u 8.2 go Wa; Sn ‘,Q vtn M
' 13 m,m- nmxr gave 1005 FeRr and 786 uoa,rm(om,, 1 'y xu«-uq'. :
'D 144280, “u 1,008, 1¢ the Halr is aet sepd. for dista. ot the m.
- ke latter rmu and Mm 1 mtu dista. at shemus m ath "W
iz an mnmr-u resstien whish evelved gasesus predusts; e onlhc. .
nixtare solidified and after Prtn. frem WK with B850 She yredust ms
‘showa to be MeOGRLP(0) (OMa) RS, m. 196-77". ‘Renstien of (M0) Pasie frem
29 g. oster and 2.3 g. Fa 1n Bt.0, with 9.5 g. MOGN,01 w3 @ite -J.nuu
gave mxkixeds mm.rm (om, along with seme (BsC)g?. To a seln, of .
(ne),ru- in B0, coatg. 0.18 g. Na, -u um 2.5 g. (N).l’ «Oule -«m
after whish 0.5 g. MeOON;OL was added and the whele heated Briefdy; She
Pred. Fagl was sepd. and $he filtrate on evapa. gave osly (MO)sP-Gule
sdduet, (Me0) FONe amd MeORRyEr in Btg0 gave 405 MeOGK P (0) m-),. Yy u.i
200 1,428, Use of NeOOR,6L gave umstated yield of Ahe same metues, by
al® 1.2008, eatiag 11 g. (Me0) F0Ag amt 6,360

’lﬂlaﬂ. l,” 1.4888, 4
M O0K I uc.l.ruumuuu amuun.rmwnﬁmog

8 g. Aghr; dista. gave wnstated yisld of MeOORLF(0)(Cis)y, by 91-8%, 1,48 ; .‘
1.1899 asd & 11881¢ Aghr Tesidus. If the selvent is sarefully diesd. gg-

~ the resetica aixture, the visesus Tesidue is an umt whish mxu m
&t 120-15% Reastion of 20 g, mo).mu and 6.6 g. m,cx tn !.I. wn

. ruun of 12 c. Agll, 3.1 8o (M),’. uﬂ 4 8 pmm, t. “—Cl__.,
whieh gave an sxothernie reastion wtth CuX Wt nuu to ltﬂ - no'

Resstien of (I0) JPOAG w1k MOOCH,G1 gave erude ized esteps of |
(st wish OuIli byg 80-116°%, & yreaws, Wy 118-90°, and. AgOL: B9
| (Be0)gPoAg in Gy was added 1.3 g. MOGNgNY, mmmcmm
W pPA. Mad disselved, and 12e selni desantel fvem the PPV was
-m 2 . Taglle ylalding 1,5 ¢, Aghy axd an oil, which hested um "
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3 _ ;
- 48 a sealsd tude gave PhyOUH. Similardy, the use of uocklox gave Agll
and an unpirifisble mass which with BOL gave Ph,OP(0)(0N),, m. 270-73°,
Addn. of 1 g. Phaoir in 06K° to 1 g. of adduot of Aghr and (llO),P gave
after heating, some igBr end a liquid which on comem. gave m;,or(o)(om
n. 120-21°, PhyOBr reacts with (860)gF in hot G H, and gives the same
ester. lvidently, MeOCHpCl tends %o yleld mixed esters or_lsfg‘.u
273
22./
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Bsters of Q-h“ yhupm acids. 3. Struchise of rmun produets of
some Muonud Ketones wnh triethyl phesphite and sedium umn phos-
phite. |
B.A.Armm, v.s.vmmm‘ amd N.A.Peleshasva (State Univ., Kasam).
Ixvest, Akad. Nauk 538R, Otdel. Khim. Nauk 1989, 41-49. Of. Deklady Almd.
Feuk SSSR, 99, 80 (mu.), 106, 263 uou). 106, 465 (1986), 111, mmm.
and this §. 1957, 84 and 284,
Resstion of 46.8 g (F10) 70 with 7.4 g. Na in B8.0 gave the Ja sal vhieh
was slowly treated with 30 g. MeCOGH,0l at b.pt. of the Mlnlt; after
hcatug on a steam bdath, the NaCl was npd. » untrn‘ulu.‘n the preduss

wes diste, yleldisg 18 g, xg;o),rmelom,o. 1°, 2301, (P18,
and 9 g. mo),r(e)oxzu, v . 101-108°%, 1.4548, 1.1115, whick gavs a

' 2,4-ainitrophenylhydrazons, =, 104-105° ( ef.Xreutsikamp and Kayser, lor, |
89, 1614 (1956) ; m'lut authors seuld not duplisate the isolasiea gt ﬁo

 isopropenyl ester desoribed by these nuﬁul). Similar reaction ef (M);. .
' ¥OBa from 36 g. mo).mo 1n #t40 with 34.23 g. BrOH,00Ms gave unstated
yield of I, by g m®, 1.4813, 1.1141, and II, by 4 107-112°, 1.4347, x.:uu
- which gavs the dinurophanylhrdnzou. n. 104-105°., Carefully mnuum
AoCH_P(0) (OBt) ., prepd. mEskEx by the Arbuzov meshod W |
 muSkeky wes shown to be an individual substanes with b, 100°, c 1.nu. |
2f§%1.43¢6. The similar product prepd. with (WO)g¥aa n.a vy g 807, 1.2188,
1.,4317, which was actually I rather tm II. Itsstermation my N uphhu\
by reastion of the Na salt at the carbomyl group rather thas st the Nr ;\
aton. The Ranan spectrum of I is (in em™): 285(5), 388(3), 483(s), 887(2),
627(3), 638(4), 749(4), 796(¢), 810(2), 851(¢), 9R8(3), 995(3), 10a7(1), -
1069(1), 1100(4), 1160(2), 1217(3), 1266(3), 1290(8), 13850(8), 1381(3),
1397(8), 1458(7), 1478(2), 2785(1), 2870(2), 2904(3), 2958(8), 2083(4),
3061(1). The Gi10 and CiC 1imes are absest and the 1366 line of epaxy ring
is present. This spectrum was the same as that produced "by the X pcp{. .
by dehydrechlorination of CLON,GMe(OH)P(0) (0Bt)g. Resction of AeGN e

{
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with (Btm,? gave I and (ltoigr(o)ocma.; whose Rasan spestrum was:  «
- 299(1), 470(1), 8212(0), 707(8), 751(2), 614(1), 860(1), 911(1), 1084(8),
1070(1), 1100(3), 1163(1), 1289(4), 1371(3), 1397 (4), 1447(3), 2487(s),
1478(1), 106a(s), 8729(3), 2670(3), 290L(2), 298L(s), a974(5), 3008(4),
which is rether similar to,mt-or Bgi0, but w has the O:0 line
 at 1662, Rasan spectrun of II ux'zm(n), 268(3), 888(3);45!(3). lufi).»
ses(3), e67(0), 718(e), 768(1), 791(1), 819(3), as1(2), 961(1), 1088(s),
1101(s), 1128(1), 1165(1), 1200(1),-1857(8), 1203(s), me(l). 1398(3),
1425 (1), 1451(5), 1480(2), 1688(1), 1715(4), 2728(3), awam. aeTRis),
2900(s), 2926(8), 8973(6). 3000(2) . Bmtlon of (in-Pro)'IOIl am GlONgAe
gave (1s0-Pr0) ®(0)CMeCHg0, by 5 94°, o % 1,154, a0 1,4817; wse or
ReCH 40 gave the same epexy deriv. b 1u°. 1.1141, 1.4515. In etk
uul some (180-Pr0)gF (0)CHgho was roma, b 5 101-108%, 1,118, 1.4848,
Reaction preduct of (3t0) o ¥hth BLCOCK Br 1s evidently an ‘ester of -kcto-
butylphosphonic acid with Raman spectrunm: 868(3), 324(2), 408(1), 458(2),
855(1), 614(1), 668(1), 711(7), 793(4), 820(3), 867(8), 949(2), 1028(s),
1054(8), 1101(6), 1164(1), 1200(1), 1256(3), 1890(¢), 1363(3), 1408(8),
1483(6), 1477(4), 1654(1), 1715(e), 825(3), 2768(1), 2av5(3), 2908(5),
2936(8), 3978(8). lllthyhuon of ! deriv. of IX or its Ms deriv, yuu-
products whioh bave the structure of IXI: mono-lNe dnriv. has She Raman

spectrum 297(3), 412(3), 804(1), an(s). es2(2), 694(4), 709(2), 951(3).
794(2), 813(3), 941(0), 969(0), 1024(0), 1059(1), 1098(4), 1164(1), 1308(1),
12¢9(1), 12e9(2), 1308(1), 1451(1), 1712(s), 2901(2), 2932(8), 2078(3),
and the Ai-Ne deriv.: 295(2), 387(2), 438(1), 570(1), 896(10, 654(3), 698
(2), 744(2), 791(3), 808(2), 899(3), 960(3), 1025(2), 1099(4), 1184(2),
1163(8), 1247(3), 1291(2), 1366(3), 1390(2), 1483(5), 1478(2), 1707(3)..
2676(3), 2008(1), 2930(3), 2980(4). The Teaction produet of (EN0)POME.
with MeCOCHBeMs lscks the 010 1ims in the spestrum azd that of 0:0, whieh
| indicates thet the. substance is an epexy deriv., ester of omhohm-
phosphenic seid, Its Baman spestrum is: as4(s), s33(3), 4vs(s), lnm.
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sa1(a), 623(3), 647(8), 741(7), 770(1), 796(1), S18(1), 826(5), 809(4),

 948(1), 9as(2), 1028(3), 1089(0), 1100(7), 1115(8), 1246(1), 1163(2), 1208
(2), 1261(3), 1289(s), 1301(8), 1870(1), 1398(1), 1415(3), 1453(6), 1479(8),
£720(1), 2769(1), 2071(4), 2903(3), 2934(e), 2980(5), 3005(3), B061(1). Tais

does not form & dinitrophenylhydrezoné. ke deriv. of ‘?“ tie IX gives |
2,4-dinitrophenylhydrasone, R. uo-u". Reastion produst of NeCOOBrie, and
(R40) gPONa or (EtO)gP 1s mot toe "'1,1 chrnetcrl:.qd by Raman speetra as
both products gave C:0 bamds that were displaced from mormel ( 1699 amd 1700
instead of 1707 qu'l'l. ¥he di-Me deriv. of II prepared by Aruzov resstion
Bad the Ramen speotzum: 383(1), 511(1}, 348(2), 678(4), e8d(s), 749(s), @8
(»), &s7(1), ve5(8), 1011(8), 1035(s), 1066(1), 11C0(8), 1163(1), 1200(4),

“13v6(8), 1394(4), 1450(6), 1478(1), 1699(5), 2452(0)}, 2726(3), 8777(2), 2848
m. 8s0s(2), aoaz(s).aoax(a). B004(5). The di-Ms deriv. of I prepd. vis
the Fa salt of the sster had Raman spectrumi 286(S), 334{2), 397(1), 4v9(3),
521(3), 548(1), S97(8), 631(s), e63(1), 686(e), 781(5), 798(8), as(4), see

' (8), 948(2), 975(3), 1084(8), 1088(0), 1099(6), 1164(1), 1280(8), 1361(1),
123835(4), 1856(4), 1878(1), 1591(5).'1451(1). 1480(4), noo(o). ml('x).j_ln.
(8), 2773(1), 286&(4), zoosm. 2929(e), 2976(4), 3006(3), sossm. The
ab-m'ptlan spestrum of III is du‘fcr-nt from that of 4i-Me durtv. ar n
')ﬂpd. by methylation of IX; IIX leocks the ‘earbonyl greup hﬂ !Iu m.
strusture of IIX remains umclear. Resstion of (Et0) FONa with MaCOCR Wl
rllhd to yisld the expscted produet since mmuhu- pndmu tull‘ .
siskxx through polyuriutlon of the pessible vimyl ketome or for m
reasons. The reastion with m(el,).ol Gave a goed yleald of a preduet vttl

by 108-10°, azc 1.00898, np 1.4422; its Raman spectrumpas: 296(%), m!l).
ses(s), els(4), 700(2), 723(6), 757(1), 792(3), 209(s), 836(4), sel{s), 12
(2), 927(8), 1003(4), 1084(4), 1099(6), 1159(¢), 1204(4}, 1344(8), mlu_).
1293(s), 1308(2), 1368(3), 1481(8), 1480(3), avas (1), 2973(0), z‘mm.
(s), 2938(6), 2978(4), 3000(3), which agrees with formulAtion of 41-B%

g a-owl-a-tumnnmmpmu(or. Arbugev et al. m.ouh.nu.u.

. lﬂ(l’ﬂ’ whara tha nradust was daserided as exeventylohosshesats).
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mtu of triarylmethyl halides on silver salts of dislkyl phesphites.
A.E.Arbusov and E.A.Krasil'nikova (Chem. Teshnol. Inst., Kasan). Isvess. .
Akad. Nauk SSSR, Otdel. Khim. Nauk 1969, 30-34. |
Reaction of (RO) POAg with Ar,OX was ezamined. (mm),m. ropd. for
She Tirst time, had by, 108-204%, %30 1.0100, ¢3° 0.9784. Tae g salte
were prepd. by mvuuly desoribed teehnique ( Arwusev, Selested Yorks,
Moscow, 1953). Neating 4.89 g. (150-Pro) ;POAg with 6.84 g. 0-G10¢K CO2-
(CeH 01-;): Ggl, 0.5 hr. on & steas bath gave after riltration of AgOl,
nhuthg to bolling, rxuntm of addnl. Agll, and evapa. 21.29%
(1s0-Pr0) 5200 (0gR, 01-0) (o‘l 61ep) g, me 128-30° ( frem petr. emer), whiek
~with ai1.m01 et 150° in 3 hrs. gave Ar CON. Ag salts of By, lse-Bu, ise-Pr
and uo-\utyl »uputu resct similarly with Az 0CL amd yield She ll.ut
esters of EgPOq, 1.6, (MO)gPOAF Ag salts of PRosphites with primry radi-
uh ( exeept the Bt neted abm ) reast with Ar OBr and yield esters .t

pu-muh ecids. l'hon were slse prepd. for »mrun from (n) Pand |
© Ahe desired halide. The following are reporteds (m:,r(o)c(o‘u‘u-cm‘
) l‘ul-y).. R 116-17‘; (ltO) r(e)c(o. lo-p)a. s, 127-29° $ {1s0-Pr0) .’”’-’f
C(0gR 01-0) (O.l‘ﬂl-p)'. Be 190-91% (180-Fr0) P (0)0(G¢R Me-p)y, me 108-10%
(Me3e0M0) P(0)0(0 XK Cl-0) (0N, 01-p) 3, m. 110-119; (uo-nw),neme.x‘u..).
(GgR 01-p),s ms 107-1200% (130-Bu0) P (0)G(C, K Medp)y, m. 94-06%. If the -
Ag salt of the phosrhite centains secondary alkyl greups, ‘the reastion mh
ArgOBr yields (RO)gPOAT, 1.6. an ester of EylOs. nuou.on withous mm.
'clv“ the same results as one with heating; keeping @ -ulod tube v“l }
(M),rou and I 15 days in Bty0 gave the oily phosphite “Mr wlhh iﬂl
'HOL readily gave NgPOy and the arylearbdimel. Ol im the aryl grewp u |
triarylasthyl halide teMs %6 yleld the mized Fhosphite esters, -m. aln
nuthuuns tends to preduce phosphenate esterss in this oase OLM
triarylmethyl ohleride or sroaide €ave the sams results ia boiling 0‘&
The nl:nl pm)ntu wore thisk undistillable 0ils and Sheir m-m
‘was established onmly 1naireetly, The phosplomtes, oa the other hand, were
readily erystallizadle solids.
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Reastion of phosgens and exalyl chleride with esters of phesphereus asid,

A, N, Pudovik and R, N, Platensva (State Univ., Kasam). Zhur. Obshchei Khia,
29, 507-10 (1959). Cf. Kabachaik et al. , Isvess. Akad., Nauk SS8R, Otdel, Khia
Nask 1945, 364, $97; 1947, 163; and espeetally 1957, 48 sad 1958, 1938, |
Passage of dry COC1, hrewgh (R0),7, with or witheut water-cesling, or addn,
of (IO),P %o 1iq. COCl, essled with a fresing mixt., fellewsd by stirring \
0.5 hr. and a vaeusm dista. resulted in 60-705 (RO) POCl. The resetien was
ren vith specimens of (RO),? in vhieh Reiie, Bt, Bu, or ise-Bu. Thas were
prepd. (R0),POCLt (R shown) Me by 64.5-5%, n3” 1.4119, dyy 1.3396; Be, by 78.6)
1.4180, 1.19b9; », b;1130% 104313, 1,0760; ise-Bu, by 110-10,5°, 1.4368,
1.0699. The predusts were idemtical with these fermed by shlerinatien of |
(R0),PHO, Svidently the resstien with eoci, yields the abeve chlerides aleng.
wvith CO and RCl, To 30 g. (COCL), in 100 ml, K4 0 there was added vith eoel-
ing 40 g. (860),P and after 1 hr. on a steam bath, the mixt. ylelded 12.7
g. (880),P0C1, The reastiem with (M),' gave a similar resulss this resetien
7ields RCL snd 3 meles of CO. Reastion of (E¢0),P vith maleie shleride sseurs
very vielently aad yields enly tars even in selveatay Alse of. Baudler and
Griess, 1. sllgen. amery. Chem. 290, 258 (1957). -
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~dditlon of vartial astsrs of :hasuhorua aclids to nitroisoamyleno and

sthyl vinvl sulfone,
o <o udovly end ¥, ne citdicova (State uUniv., <azan). ccxlaly  lrad. Voux

o o olle 125, B26-8 (1659),

{.0), 270 gdd racdily to ﬁaﬂchCE:CAﬁo in the prassesce ¢ =(ta cztalyst &rd
et considsrable hest evolution. lhus were ;ra;d. ot “aa’HC}(CP L0 3 (C)-
(o)., b, 130°, a5 1.e50z, d,4 1.1740, enc 74 18U B LBAC )0 (U (6 1),
by 1240, 1 .448C, 1.1218. Ad)gzﬁu #8 waried witk o ana istd. diractl;
seicsl Ltha raaction which yiszlded 274 MizuﬁCE(GHﬁhu i) {ie). 29 b 131.50;
1.4057, 1.190). Tths reucticu with atO,ubH Eb(cﬁt) reytirsa auch u;ﬁm rod
:- 0 ik 2¢vargl hours st 1bC-lU° in formint 40, (4 tO)p*(v)ui( rt}cg(cﬁawcﬁ)-
Vil e, by, 1790, l.4u7~, Atlaapts to add (H¢ )pw%L and (LC)Eﬁhx to uitr«st;-
rare =nd furylnitroethylana, aven in ths presences of mild buses sueh o9
Slrericinsg or dtgﬁ, resultes in nolvmarizgticn of ths olefing and no adducts
A0}11 ba isoluieds ~gactlon of Ca¢:CHTO”Et with thas above sudsinces in

the prosencs of 20ne @ vas 70, (moO) A(v)ux .O€’+, b" 1309, 51 (ZtO)AP(O)-
Gy, U488, b L5 154" » Lled8%2, 1.,2200; =4 (vrc) (L)CTI,Cd €, zt, b, 1900
Ledest, 1015235 33+ (Bu0) ,(U)5d,08.70,53¢, b, oa°, 1.4596, 1.1091, 46v
(@t&);*( )ud u*,oc LT, b 1u4° “lso peodneed by similasr x2d44n. was 40«
(&t&),t:(u)vnaoﬁ;: 0,2t, b 2.2 2049, Tis subsbaress ~tova for waich only the
ve,rs 15 1listed, ocystalilzsu or solicifiac on wtandiae | 70 wan. 24tasd ).

xeavtion or the sulions with (BtU). w(h} b0, 't rocesdsd so enargatisally

bhni only ter wes Forued,
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. e OM%W/
- Reastions ef ulda/?r ﬁ{‘ with aauu of shoshhereus uu szters.
7{230 ARV nt As tét mev anm. rnhul. M.. m ).
4o Faui 3.5.2.R 128, -9 msﬂ. o

| uou of ana;FZr’au ketonas wish .-a 3 o‘m m-uu mhhlr |
tArcugh as adduet of m sm. o-a.a‘o (mn)oxmo whi_'h apm»m.-

to the m..t Frodues o-o,x.o'mmmwo. 'm rubt:_’"f. . '
‘of the resgtants ok 1a m@r-h it 5o attespt to ooami ao w 15 aade,
the grodupts are/yellew) tb niaing, She producte- remain oanhn. g

wexg srent Cond T OF1C 6] (NFAIZEO (R ahown): ¥, m. 145-00 ( tvom dlca=

Tae); 3%, u 149, aom' from Svan); M, e 1ea-:° ( nm SeoE) |
n 173-49( @ starying -um-m. a,oo); ‘“a’a' W ue-vb [ ﬁreu S
E%0I) . Respt xpﬂ , (Oh), (o2, Xadashaik et.al, this de u. mumn

onloluxuuo gave (PhO)(PmB)PNNWPIHW 3 s By w-a‘ { rru Ml) *fht
struetuul fersmlas of the product- are glm pmhionl; o tlc uswun
Shat o forn of Axtuzovy rurmgnut is involved 1n the remebions erolnh
of the meduon wlth cn.ncz yislded omly cateshel or l‘hﬂl and Pl.'; » S
hyd:o;yphosphonia aomn were .teohm. '

i
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luul- of M n.Mdnlm i m,, m, -ud m,. '

8. ¥, nm-yv and Ry Ko Voletdinev (3, W, Kirev Ghem. Teshs Insbe, um).:
ihur, Ubshohei Khim, 29, 3358 mw. of, cuh « al, J m. loo. u«.
873, aad Jones o A, 4, Cheu, 80w, u«. m. :
Addn, of 154.8 £, WOCR(CH,C1)y st 30° to 164ud @. PELy, followed bp m
L Are and a diﬁm. gATe & rangs of Moatm which Wt 44,9 (?&E‘).‘
cuorCa,, " 5-4%, ‘3 15119, o3® 2.$510, 40,18 um-,:,u.

186-7°, 1.4301, 1.5193, and 1448 !m«,),ml,’(t)«,ﬂmﬂ,n. L
175-8%, 1.5040, 1,5135s The latter heated wish ssned, UGl 10 hee, = uo‘
aad ovapd, geve s crystalline Ba salt of the mmc,u,o,m,. T™he
phoaphonate mmxy fopmnd Sheough intornal fseserinstion of Ghe expesded
 Avialkyd phosphite. Trostucat of 11.2 g ¥ dn 30,0 vith .73 ¢, 2,0 snd
3.3 8o nrl“ o -5° gave sfter filtrasion sad dletn. 01.“((““.),“1,-
"o, b, , 145-7°, 1.4008, 1.3@10. Addn, of 15.8 ¢. Mu,m), w 100% 0o
30.6 g, POCly and eirring 2.5 hree ot 130° gave seme 18 g, mcn,).m.
rm,, by, 138=4%, 1.5800, 1.4885, and sems xo 8. umaa),ml,rm. b,
uo—:’ with decempn. ( treated with FRXN, 18 gave the cerveeponding anilides
a. £0-1° );mmnmdk,m‘mmuum. qum. Addn,
Of 333 £.. (C1GMy),CHOR o0 (3.5 g0 Velling POCA, and heming 1 Br. at 15e® -
gave & mixt, wvhich failed te yield any definite predusts on ﬂﬂcl only
some {ll-smolling decompn, prodm&s vere M

PSRRI

Approved For Release 2009/05/01 : CIA-RDP80T00246A008500020002-4



R )
Approved For Release 2009/05/01 : CIA- RDP8OT00246A00850002000 s "

Addition of neutral nunu'm‘v:nu mumnu )

systems, VII. Telemerisatiea of methaerylic acid with ¢srialkyl phosphites,
Vo A. Kukhidn, @, Kamai, L. A, Sinchenke and K, X, Onhhm(cu- Toohnsl,
Inst., Kasan), llllr Obshehet llih. 29, 510-15 (1959). cr, ”.119‘(1’”) and
38, 37”(19!‘). Alpe Comnel and ﬁmor. JACE 78, 4453 (1956),

Keoping 8.3 g. (B00)4P, 21,5 g. CM,1CHeCON and 0,03 g. Buy0, 3 hre. ot reem
- Semp. gave 3.1 g. ppid, telonnr, sugmented by 0.7 g. wore formed overnight,
The predust, s celerless selid was sel. emly in warm BeON or NsON and AeON,
Sinilarly were prepd. telemers of Shese mensners in varieus prepertions ~ulth
Bag0y, Nedlla, Lse-iuX or B4,N catalysts, as well as telemers employing (Pr-

)37, (200)3P snd the initfal adduct of CliyiCHeCOIN and (300)3P, These
' Approved For Release 2009/05/01 : CIA-RDPS0T00246A008500020002-4
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telemers contained free C!,ll greups aand could be gtitrated with base ia the
pressnce of phenolphthalein ( this and the results ef P analysis were used
te est. the mel. wts, which ranged frem a few hundred to appreximately 200
The telemers did net have definite m. pts. but charred en being heated, In
genoral the mel, wt of the telemers rese with increased- preoportien of the
CN,1CNeCO H menemer and with increased concn. ef the initiating catalysts,
The teadeney te enter the Mttu,m the phesphites declines with iner
easing mol, wt. eof radiecal R, The reactien of (BLO),P with CN,I1CNCON failc
to yield any polymer and gave enly the products ef the Arbusev reactiea.
The results suggest that the eriginal adduot (1 31)‘of the muori wbteh’u
evidently (R0),FCN,CHeCO,H, probably 1s the chain-imitiating link in the
telamerisation. The mechanism of the resction is discussed.
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Additien of neutrel esters of phesphereus a cid te p-homquiuu. 5

Vo Ac Dukhtia and K. M. Orekhova (All Uniom Oime-Fhote Res. Imst., Kazan
Section ), Doklady Aksd. Nauk 885R, 134, 819-21 (1969).

Gf, this §. 109, $1(1956); Zhur. Obsheh. Khim. 27, 2372 (1987) and 38,
1196 (1958). Also, Ramirez et al. JAOS 78, 5614(1956), 7. Org. Chem. 283,
887(1957), 23, 778 (1988); Hormer et al. Ber. 91, 58 (1988).

Gredusl adda. of (RO)gP to a G.l. sola. of p-demsequimenms with soeling
Se 60-70® resulted ia the preducts listed belew. Acid hydrelysis of Shese
€ave minly hydrequinens; hydrolysis with aq. alo. base alse resulted ia
the 1ess of the P residue. These facts and the detestion of s fres Phemealis
group in the produsts imdicated that these are z.s-(no)(m)c X_P(0) (om) a2l

(% )
the follewing are described (R shown): R= Mo, v, 108-¢3°, 237 1,410, a“

1. m; B, b‘ 168-63° » 1.4870, 1.1581; Pr, by 176—76 s 1.4880, 1. 1610.”
The yields were 51-65%. These are net esters of phespheric seid sinee the
reastion of (3%0) 'Pocl with p-HOGGN ORt gave (no)'r(o)oo | on-p. =%,

by 150-81° » 1.4808, 1,1351, whieh differed from the lnorhl obtained Wy
the addm. of (BS0) 4P to the quinems. IS is pessible hewever that the phos-
phone grbup may bs located o~ to ths ON greup rather tham te OR grewp,

in the 3 prodwts deserided adeve. It is suggested that the resction goes
treugh an Arbuzev-type intermediate addust with a pessidly pelar liak
between P and the O-atem of the quinenme, which then rearreages to the
phosphonats. (ho)‘r failed %0 react 4t reem temp.; oa heating in Ggl,

e red coler developed and a ppt. formed; this was & celerless selid whieh
turaed to red tar im air end hed a phenelic eder; it decemposed at 70-78°
ylelding a red tarj ads. EtOH gave a red tar and a phenmol. The liquid
portion of the mixture gave only soms FhON on dista. Amalysis of She adeve
s01id imdicated that it is am Arbuzov-type adduct ef P(OPR), amd p-denge-
quinens; the 2ad phase of the Arbumev resctien of this sudstemes gave enly
s tar. Pcmuuo FeSONANGE measurements aurhg these ruouou failed %o
dn She presemse of redieals; dxphuylpzorynydn:yl also showed the
‘absence of ridicals. Reastion of ohleranil and (BsO)gP however displays

‘evidense of radicals.
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Dcrivacin? of , =dichlorovinyl ester of sthylphosphonis scid,

e Ls Rizrolozhenskil erd ''s i. Zverava (A, R, Arbuzov Chem.Imst., A'md.
~cle, Rezanie Invest, flad. Nauk v8SR, Otdel. Khim, Meuk 195€¢, 358-60.

Cfe soiienrbusov 6t cl. this §, 1061, 531; 1908, 3b4; 1983, 1021,

Under C:O2 atme 13.9 g cclacm) in 25 nl. OG.HQ‘ vas treated dropwiss with
C1XeB ge :i@tP(O;ie} in 15 =ml. CgHg at -10%; after 1 Ar. at reoom temp., the
mixturs wos rarluzed 30-49 min, and distd. yisldlng 16 g. E4P(0) (Cie)O-
ca:uulé, 0.5 63-689, 4., 1.3838, 'ngo 1.4680, Similarly were Drepd.i 67.5%
Jtr(o)(oﬁt)OCE:CCla, b 71-72', 1.27%4, 1.4637; 8% 2tP(0) (OPr)OCHICCL,,
Do g 68-86", 12214, 1.4620; 785 P KUE(C) (CCHM,)OCK:OCL ) B, o 73-4°,
1e2Ki0, 1e4575; 68,5 Iti (0)(0Bu)OOH:CCL,, b, . 92-98°, 1.8002, 1.4624;
7 Sta(0) (QUgCRABZ OCHICCL , by 89-9C°, 1.1899, 1.4570; 70.8% SP(0)-
(Qnﬂ)ﬁ@ﬂ‘&Cla. bo.5 1c0-101%, 1.197e, 1. 4391; 92.5% BeP(0) (0GH,Ph)OCH 101,
bp,y 132-33°, 1.2805, 1.5220} 82.8: 8¢2(0) (0CH,CH: OH, )aGN:C0L ,, b, 5 70-789,
1.262%, 1.4740C. similar uss of acprap *late nr(m)n'z sinilarly gave:
.523.’» zw(c)(ccn:cuz)xm.z. b, go-ep’ » 1e2482, 1.4714) 80% BSP(0)(00H:CCL, )~
BEtg, by 92-03°%, 1.1974, 1.4758, EtgPOde guve 705 Pt,P(0)OCHICCL,, by 4
01=88%, 1.2465, 1,4610, Frellminery tests showed that these produstes have
a2 high order of blologiezl aotlivity and are bein; tasted further, The
intermedintes used, prspi. by known methods, inoluded mew esters: EtP-

- (Q0Hgn) o, by g5 140-41°, 1.0761, 1.5499; ELP(OCH OR:CH,),, by, 65-67°,
0.9896, 1.4553; BtP(Qam)g, b, 81-82°, 0.8834, 1.4390; also listed ere:
EtPide,Cl, byg sx~sa°.,1.0371.‘1.4ass'ana StPNis g (OCHMs ), by 71-73°,
0.8932, 1.4377.
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Synthesls of hetreo-organic compounds or gan,ul formila Me (oam,)

S+ 1. Yakovlev and N, V. Vinogradove. Zhur. Obshchel xn-. 29, 695-6 (1989),
Reaction of 6.5 g. Ti(0Bt) 4 and 19.6 g. BtySi0H gave 8.3 g. (Bs -510) Tt.

by 5 199-202°, a*‘““ 0,917, dlelectric comstamt 2.18 at %0° as 1000 ops.
Reaction of 2 g. szoa and 25 g. Kt 35108 gave 9.2 g. B(0Sift,),, by 152-4°,
d_w 0.89682, 'D 1.4378, Reaction of 34 8¢ StgS10H wuh 4 g lla. followed By
8:8 8. FCly gave 9.3 g. (BegH10) 4P, by 164-6°, 4,5 0.9508, 23 1.4518. Tae
1se of POGly siallarly gave (K43010)570, by 181-3% af+ 0.06s8, a2l1.44s0.
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Appiloatieon of Nammett equation t0 the theory of tautomeric equilidriuwm.
. Thisme-thiolo tautemsrism of thiophosphoric compounds.

" M.I.Kabachnik, T.A.Mastryukova, A.%.Shipov and T.A.Mgleat'eva (Inst. Het-
eTo-Ora. Compds., Mosoow). Doklady Akad. Neuk SSSR, 134, 1061-64 (1959).
Cf. this J. 83, 407, 869 (1953); Uspekhi Khim, 25, 137 (1986); Zhur. Obe
shohei Khim. 25, 654 (1965); this J. 104, 861 (1958); 110, 398 (1986);
83, 859 (1958).

The ionization constants of 2 tautomeric forms of a substance may h eXp=
ressed through the Hammett equasien form of pK = x° - FEJ, for esch form.
Since the actual sxptl. detn. of PK EFEXEEBEXELENSEISEXESEELENSE gives
only soms effeotive constants Ky, rather than the constants of the indiv-
{dual forms, it is possible to derive the formula I! = 10* -1, ‘thn a

is the deviation (on ordinate axis ) of the exptl. pK ecurve froa the
agymptote which coincides with the straight line pk, = pl; - ,«f’xd‘. amd
pt - X, - log(l +1 ), whers pK, 1s the result of an exptl. deta. of
ths ionlzation constant of a tautonnr system and pll is that of one of

the tautomeric forms and Ke is the tautomerianm equil. constans. Thais
squation permits an exptl. soln. of tautomeric squil. problems, as fellews.
The apparent ionizatien constants are detd. by =zome method roi- a series

of substances of one olass, differing only by tha nature of substituents,
~&nd the data are used to construct a plot of PK vs. Z7 . If the plot is

a straight line, the tautomeric equil. is shifted almeost totally to one
téutour. Ir the plot is a curve, part of which fits the rectilinear form
and the remainder curves away from the latter, shis shows a displacensnt
of the egquil. towaid one of the ““’, and the deviation s, olted ‘h'vvo;
measured on the plot, affords a detan. of the tautomeric equil, comstant Xg.
In the mﬁouns paper this principle was applied to o series of P-8 a‘la
derivs. with the {ndicated amount of the thiclo form (in %) being estd.t
(PnO) oPBOR, m, 86-87°, 80% in 7% BLOH, 79% in 80% BVON; (MeO) PSON, (Na salt
with m. 156® was used), 74% in 7% ESOK, 68% ia BO% BtON; (Es0),PSON, b, o
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106-107%, n3° 1.4719, d,, 1.1808, $4% aad 4%} (iso=Pro) o PO, b, o 89-90°,
1.4592, 1.0908, 34% and 29%; (p~01C N o; oFSOH, -.103-104' 845 and 28%;
(1s0-Bud) , PSOK.. 0.05 83.5-4", 1.«510. 1.03&5. S5z and 87%; (M).PBOI.
by.op 108:8-9.5, 1.4678, 1.1028, 50% and 24%; (Buo) gFB0K, B, o0 ss-9® ’
1.4654, 1.0672, 38: and us.; &P(m)osa, LN 72.5%, 1.4937, 1.1800, 19% -l
2%; PhP(OPh)OSN, m. 14l-42’, 18 and 2%} m(mzcm Josu, b, o 112-2.89,
1.4819, 1,0824, 16% and 1%; MeP(OPr)OSH, b, & 105.7 . 1.4&5. 1.1893, 186
and 1%; BtP(ORS)OSH, b, B4.5-5.5°, 1.4916, 1.1337, lew and 1%t ur(oh)osa.
by s 907, 1.4891, 1.0998, 125 and 0.85; LrP(0Bs)PaK, b, 10i-108%, 1.4e78,
1.0974, 12% and 0.8%; m(omou. . 64.5-65°%, 1.4831, 1.0721, 10% and
0.6%3 BtP(OBu)OSE, by 110° v 1.4873, 1.0810, 9% and O.4%} iso-BuP(OMu)OSH,
bo,y 83%, 1.4821, 1.0321, 5% and 0.2%; B _PSOX, b, . 58.5-29°, 1.5268, 1.10-
90, 1% and 0.1%; Pr FSoH, b, 96.5599°. 4=y 1% and 0%} 1so-Bu PSOE, by gy
81=1.8%, =,=, 0.8k and 0%} 1so~Pr,PE0N, m. 69.5-70.5%, 0.58, 0%; (MeBsCH),-
PSCH, m. 108-102.57, 0.4% and Of; (Meg0) PSON, m. 144-48°, 0% and Of. The
PE detns. were made potentiometrically with partially neutralized sclns.
in the ale. conens., indicated above. The equil.constants foumd fits the
Hammett equatien satlariotérily. Thus the dciiationvot Pk values from the
rsctilinear dspendence ef pli on dmay be usod'fbr estn. of the tautomerie

eguil, position,
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A mothed of syntheatis of acid esters of phesphinie acids,
:. 1. Kabashnik, &, N, Tevetkev and Chshan Zhun Twi (Inet, Netere-erg
-c;-pd-.. M'uoov). Deklady Akad, Wauk Se85.8,R, 128, 1260-2 (1955). )

Lo Arbusev ot al, xmuo “.d. ..* 88. :l. m.lo KM‘. Nauk 1’,’ ’s‘
Alse of. Kabachnik et "10 this J. 117, 817 (1957)0 ' ) )
The previeusly desuribed resction of prepn. of llnlinl!lelt;llxxlllxlllx
u(on)z frem (m),rcl and RMgX was extended to the conversien of the ferner
by direct hydrolysis to ROP(O)NR, Thus, adda., of 0,11 mele RMgX in B¢.0
:n:::n te 0.1 mele '(Ro)zru in 50 =1, 88,0 and -60°, follewed by wa:uu

© 207, addn, of 50 ml., of 5% NN,C1 sel '

7 Rey Standing sveraight . exta,
:h- aq. layer with cucx,. drying the cembined org. layers ud'd:l-tn *

all operations dome uander lz) gave the desired RP(0)(OR')N (R md.l'
shown, resp.)s Me, Bu, 55.1%, b, 47-8°. a30
P o , » » b, » By 1.4321, d: 0.9959; 8¢, bu
. *s B0 94~-5", 1.435%0, 0.9769; Py, Ba, “’.:.3 6?7-7. » 10‘3". 0 ’63;l
iroaPrs By $9.1%, by g $8.5-60.2%, L4321, 0.9501; Bu, N, S5,

o4y bl 99.2-100 » 15144, 10075.’ ’mﬂi Bu, 3"“0 b 113'150’. ’
1.5160, 1.0646, rhcl,r(o) (OBu)X treated with Na 4{n Mern :an $ho l:ul‘
which :uh n.c;,cx after reflux of 3 hrs, gave (ncl,),r(o)ou. 7%, m
(77.5-3) ( from petr. ether ), which beiled 10 hrs. with KON soln czvo.

PhCN, ) PO K. m, 191.5-2.3° ' :

2’2 1% ™ ™ s‘.‘l.l’l’ PI'P(OJ(OM)I AY: ..
bz., 90.5-1.5°, 1.4419, 0.9389, o AT,
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Creanis insectefungloides. XLI. Resotion of dielkyl phesphoshlorethisates
and MOpholphoryl ohloride with phenols in the pr'cniu ot torthry anines.
Yae. Ao Mandel'baum, N, No ld'nibv asd Z, N, uhun (Persil. and Inseet-
ofungice Inst., Mosoow), Lhur. Obshohel Khim, 39. 1149-81 (1989), ef.
Us.ekhi Khim, 28, 253 (1953).

To C.1 mole Aroll and 0,105 mole StgM u Pnr, PhCl, Meg 00 er MeOH, B40K or
is0-FTOH ( the latter is dest for nitre derivs.) there was added as 10-140
Oel mole (ao)grscu arfter 3 hrs. the aixt., was treated with H 0, and She
product was washed with aq. n,co, and distd. Thus wers prepd.: 77.5%

(MeC) Psoc,n‘no.-p. b, 188% =, 36°; 60% (1e0) (B40) P800 K N0 _-p, ¥y 1q 180-
1°, dgo 1e3182, un 1.5470; 82% (ltO)anOO'l‘No'-p. %.0¢ 1189, 1.3¢85,
1.3885; 608 (R30) F30FPh, By | 117-82°, 1.1763, 1.5110; 47% (m)'mo.

€1 0,5, b0, 150-4°, 1.3085, 1.5285. Addn. of 0.1 male AroH and 0.1 mle
Bt N ia 40 m}, © l. at 10-20€ to 0.2 mole PSCly ia 80 ml. G.H ‘. follewed

by filtration and washing with R 0 gaves 43% mracz.. '18 189° y 1.40080,
1.3780, and 333 p-OgllC 0?801'. ‘0 18 130-! s Re 84°,
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Orranic insectofungioddes. XXXVXIIX. Synthesis of somo mixed os ers of

thie~ und vdtthtophosphori. acids,
Ya. A, Mundel'baum, N, N, Mel'nikov and P, G. Zakm (Fertil. and Insecte~
2 hggomo Res. Inst., lioscow). <hur, Ubshched whim, 29, 283=5 (1959).
cfe Irudy N X U.X.Foy pe 438 (195‘7).
Kefluxing dry XNa or K salts of (860) ,PO:B or (Eho)zPﬁzﬂ with amido or estery
of ClCquOzﬂ in nozcu 5-0 hra, gave ufter filtratioms (Bt0) PSOCHzcdR
(R shown)s NMey, 64%, bo 4 135-7°% dp; 1.1832, ni® 1.48105 WBe,, 705, b, 38
147°, 1.1336, 1.4800; unc6n4xo,-o, 53%; by 4 150-5%, 1.3233, 1.5570; -
CoH 30,-m, 625, m, 110° ;(f-)-umr. 75k, m. 111%; 0C4ii 50, -m, 528, by , 130°,
1.2689, 1, soas. p~iscmer, 481, by . 160%, 1,.2806, 1,5187; 0C6H‘Cl-p, 72%,
by, 2 125-35°, 1. 2787, 1,5210; 006“3013-0,;), 45%, %.1 174~7° » 13591, 1,.5310;
sncf 70%, by, 2 133-6°, 1.2041, 1.5013; 8Pn, 66%, b 0.2 173-5%, 1.2476, 1.5569
SCgH,Cl-p, 66%, b, , 150~60°, 1.3141, 1.567¢; - NOEENCNOYCHG XANAY SACTEACRAF
B@AC XX XCHOXCXE TG Y EWE XEXE K SARBEXO NS 3 CAC XTea g xsxzw&sn; BESL. B, '1142
the following were propd. similarly: (B%0) Pazca COR: Nﬂoz; undintillablo,
59%, 1.1985, 1.5210; N8¢t,, undistillable, 47%, 1.1478, 1.5136; NRC(M N0, -0,
undistillable, 83%, 1.2992, 1.5950; n-isomer, 935, m. 102%; p-isomar, 84%,
=.112°%; ocgu §N0g-m, 458, m, 6628 p-isamer, undissillable, 483, 1.3135,
1.5640; oc6u4c1-p, 80%, bo U 170°, 1.2820, 1,5540; SEt, by 1 140-3%, 71%,
1.1901, 1.53703 SPh, undistillable, 97, 1.2321, 1,5845; scbn‘cl-p. 98%,
undistillanle, 1,3000, 1,5890, Ail ware less antive tham Farvathien in tests

on grain weetil, I was the mest active contact insecticide in the greup,

b
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ﬂynth.all of organophocphorun cnpound- from hydrocarbens and their derivati-

ves, IX, Oxidative chlerophesphemation of l-buteme, 2-butene and cyclehexsse,
Tu, M, Zinov'ev and L, Z, Soberovskii. Zhur. Obshchei Knim. 29, 615-9(1959).
Passsge of 0, and l-butene into PCl, gave a range of products RC1POC1,, whieh

on frastionatiea gave ( percentages refer te phesphemic dichleride obtaimed):
26.8% mixed BLCNCICH,POCL, and BECH(CH,C1)POCL,, b, 85-6°, d,q 1.3925, ul®
1.4925, and 73.3% MeCHCICHMePOCl,, b, 73-4°%, 1.3950, 1.4857, 3-Butens gave
100% MeCHC1CHMePOCL,, b, 70-4%, 1,3831, 1.4820, BuCl gave 9, S% PrCRC1POCL ,,
by 78-9%, 1.3779, 1.4886, 20.5% BECH(CN,C1)POCL,, by 84-5°, 1.3948, 1.4946,
54% MeCH(POC1,)CH,CH,C1, b, 95-8°, 1,4028, 1.4963, and 16% C1CMy (CNy) roc1,,
b,y 110-3°, 1,3952, 1.4950, 2=Chlorobutane gave mixed iscomers C‘I.CIPQClz.

by, g 85-93% 1.3903, 1.490S, Contrary te Isbell et al. (JACS 78, 6042(1956)),
passage of 0, into 41 g. cyclehexene and 455 g. 'c13 at 20° gave 40.4% orude
product, by 120-35®, Practionatien of this gave a high boiling frectiom of

Approved For Release 2009/05/01 : CIA-RDP80T00246A008500020002-4



Approved For Release 2009/05/01 : CIA-RDP80T00246A008500020002-4 L \an0
, | O rypvef T —
Organic imssctefungicides, XXXVIXXI. Reactien of Ehiephespheryl chleride

and alkyl dichlerephespherethicates with aloohels,

M. No Nel'mikev, Ya, A, Meadel'baus snd P. G, Zaks (Pertiliser sad Inseste-
fungicide Res, Inst., Moscew). Zhur, Obshchei Khim. 29, 532-6 (1959).

Cf. this 3§, 37, 1908 (1957). '

Te 1 mole PMI’ there was added with stirring and: ceoling to 15-20° 10 meles
MeOR and after stirring 3 hrs., the mixt. was washed with N,0 and the residwe
yielded $3% (Ne0),P8C1, b,, 65-6°, ¢:° 1.3381, -;5 1,4834; similarly 30 meles
BSON {n 24 hrs. gave 34% (uo)zncu 60 meles ProM gave in 27 hrs. 46%
(rro)zracx, and 60 meles BulM gave in 29 hrs. 48% (-uo),rm. The excess RON
was oither washed sut with N0 or distd. in vacuo, Similar reaction but .
requiring leager stirring vas used ta prepare (R0),78, but enly the reactiea
vith MeOl gave the desired resulss. Thus, 60 meles MeON and 1 mele mn, in
48 hra. at 20° gave 65 (Me0),?s, Byy 73-4% 1.2102, 1.4599. Similarly 10 moles
of Hoozgand 1 mole MeOPSC1l, in 6 hrs. at $-10° g.é. 7% (loo)zPSCI, %o 56-1‘.
1.3351, 1.4834; 40 moles B¢OH and 1 mele BCOPSCIz_ gave in 24 hrs. at 20-30°
612 (8¢0),P5C1; similarly was prepd. 63% (Pro) jP8C1, by, 109-11°, 1.1648,
1.4650, and 60% (Buo),P5C1, U 140-2%, 1.0695, 1.4601. Resction of varieus
ROPSC1, with MeOlt ( 10-15 meles) gave im 1.5-4 hrs. at 20-30° sthe following
mixed products! 515 (Me0)(BL0)PSC1, by, 30-1°, d,, 1.2506, 1.4740; 655

(Me0) (Pro)rscl, 5,5.107-10', 1.1852, 1.4650; 77% (Me0)(Bu0)P5C1, by , 45-7°,
1.1830, 1.4765; 905 (Me0)(1m0-Bu0)PECL, b,, 110-4°, 1.1364, 1.4600; 92%
(ubo)(xno-Auo)rscx.'bJ, 138-40°, 1.1261, 1.4673. Simtlarly 40 moles MeOR

and 1 mele MeOPSCl, im 26 hrs. at 20° gave 33% (%e0) .78, while 20 meles MeON
and 1 -910‘(I00)3PICI in 24 hrs. at 20° gave a 56% yield of (H.O)’Ps. S4mil~
arly 20 moles ROH and (Ne0),PSCL in 24 hrs. at 30-30® gave: 46% (Me0) rs(08s),
byg 96% 4y 1.1507, n3® 1.4520; 73% (e0) ,P8(0Pr), b,, 104-5°, 1.1203, 1.4571;
snd 30% (Me0),P8(0Bu), byy 114°, 1.0941, 1.4560. Thus, PSC1, ead ROPSCI,

‘react 1like other polyfumctiomal acid chlerides and their reactiom with RON

is not limited to but ene substitutiem stage.
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Diflucrochloromsthane as a diflucromethylating agent. IX. Resotion ef
difluorochloromethans with dialkyl sodiephesphites.
L. . Soberovekii and N, F. Baima, Zhur. Obshehei Knim. 29, 1144-6 (1959).
Passage of 88 g. CHOLF, at 30-5° into a soln. of 11.5 g. Na and 69 g.
(E60) PHO in pesr. ether gave a ppt. of NaCl and on the fodlewing day the
f11tered soln. gave 48.6% GHF,FO(OBt),, byp 80.6-6.8°, dgo 1.1984. Stimilar-
1y were prepd: 48.5% di-1se-Fr ester, by, 89-90°, dg 1.1183, u3° 1.30v0;
67.3% di-Bu ester, by, 134-8% 1.0913, 1.4084 ( in this ease the pp¥m. of
NaOl cocurred only after the adda. of & 11ttle 0 ). fh. latser ( 18 g.)
was treated gradually with 25 g. POL, at 70°, ylelding 11.3 g. mixed BuOl
and FOl., POCL_ and 3 g. GEF,POCL,, byy 80-3%; some 50% of the mixy. was
an undistillable mss. If this resction is rum with equimolar propertiea
of PGl the C-P bond is ruptured and the maim produet is BuOFOCL,, B, 80°.
Reaction of POL, with mzro(ml, similarly gave novoqx, amd only a
trace of CNF,FOGlg. Reaction of GHOLF, with (MeO),iONa gave oaly a trace
of OIPgF(N(mo)8 and mmoh (loo)am if she reaction is run in ROR; this
reactien course is aseribed $o facile formation of MOCHF, and the removal

of MeONa compoment of the equil. mixt. of MeONa-(MsO),PMO.
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C‘IIIOCIPOCI’, b:,' 137-30‘. 1.4162, 1.5287, and a 1‘.. boiling fractien

(erude)
b, 118-24%, which dietd,

from activated C to eliminate reaidual BC1l, gave
CeHgPOCL,, b, 99-102°, 1.3520, 1.5250,
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v .
Synthesis oroonpound- from hydrocarbons and their
v

derivatives. X. Oxidetive chlorophosphonation of soms ethylene derivatives,
Le Z, Soborovskii, Yu, M, Zinov'ev and T. G, 3piridonove. Zhur. Obshchel
Xhime 29, 1139-41 (1959). of. Doklady Akad.Neuk 58SR 109, 98(1956) and
this J. 28, 1870(1958), ‘

Passage of O, at 0° into 20 8o »(:0!!01)8 and 400 g. POI' gave 18.8 g. (40%)
C1,CHCHOLPOO1,, by 89-92%, dz0 1.7172, x§°1.4no. which is slowly attacked
by B,0. Passags of O, hto 3¢ g. ONy:CHBr and 400 g. POly gave 24.3 g. (80%)
material, by op 98-128" » whioh en further frectionatiom gave 8 g. BrON:OH-
POCL,, by 81-2% 1.7418, 1.4889, end 3.7 g. m-cngcagxmxz. vy 99-100°,
1.9720, -1,5878, Passage of 16 1, dry CHgiOHF st =70 imte 275 g. PCL, and
percolation of Og at =70° until the mss erystallized gave 6.3% (7.6 g.)
CgHGFOLPO0L,, Dyg109°%, 1.6531, 1.4718. Passage of O iato 16 g. CHF:CHOL
end 300 g. PCly ot -5° gave 11.7 g. ( 25.2%) O FCL POOLy, b 66-70°,
1.6898, 1.4640. Passage of Oy at 30-6° into 60 g. ON,:CHSO.F and 400 g.FOlg
gave 13.5 g. (9.3%) 70 O'H’GIPOO]. » by 98-7°, 1.7264, 1.4618. Similar
reactions attempted with vinylidems ohloride, trichlorcethylene and teSra-
chloroethylens either gave a polymer or failed to proseed (lass 2). Passle
of 01, at 0-5° into CHp:CHRr in COl, gave 52% BrClONCE,Ol, byg, 134-8%,
1.8662, 1.5136.
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/ Vinyl esters eof phosphereus aou. a

AN.Nesmeyanov, I.F.Lutsenke, Z.8.XKraits and A.P.nckoni (l.T.Lonouuv
State Univ.,Mescow). Deklady Akad.Mauk SS8R, 184, 135154 (1559).

Cf. Nesmeyanov st al. Izvest.Akad.Nauk SS8SR, etdel.khim.nauk 1949,601.
Te 0.1 mele Hg(ON,CHO), and 0.1 mele Btgl in 850 ml. isopestame was added
over 1 hr. with vigorous stirring C.l mele (lto)zl*cl in 50 ml. isepentans,
after whioch 0.1 mols ng(cngcno)a and 0.1 mele lt'l was added, fellowed by
0.1 mole (no),pcx and the whole was them stirred 1 hr. lemger. The liguid
portion was sepd. amd distd. ylelding 636 (Bt0)POCH:CH,, bg, 58-89°, 30
l.4288, a,ovo.onv. While the sams produet also foras froa cmon'ano. the
yields ure very low and the produet difficult to purify. The fellewiag wers
prepd. siallarly, except that the Ne ester required the use of FaEEV, ia
place of lt’sl. (ho)zmcn,zcng._us;; bao 55-56°, 1.4255, 1.0406; (Fro) gFo-
CHICHg, 628, by 53-54°, 1.4332, 0.9518 (Bu0) ,FOCH: OR,, 70%, b, 85-88",
104360, 0.9361; (™n0) gPOCHION,, 565, by 145-44°, 1.5675, 1.1567. Te 250 al.
iscpentane there was added eover 3 hrs. i.n 4 equal portieas 135 g. Bg(cxz-
CHO}y, 45.5 g. BtgH and 20.5 g. PC1 5} after stirriag 1 Ar. thers was formed
46% P(ocn:cng)s 0 51-52° s 1o m, 1.0262. Te 0.1 mele Hg(OE,CHO)p and
0.1 mole BtzN in 350 ml. isopentene thers was added over 1 hr. 0.05 mole
EtOFC1l, in 26 ml. 1sopentans; ever ¢ hrs. thers was thenadded 120 go Hge
(01!20”)2, 40.4 g. Bt N and 39.4 g. Et0PCl, after which the mixt. was stir-
Ted 1 hr. and yielded after usual treatment 605 EtOF(OUH:CONg),, by 57-58°%,
1.4380, 1.0015; similarly were prepd.: 605 MeOP(OCH:iCHg)y, b, 60-61°,
1.4390, 1.0368; 60% PrOP(OCH:0Ny),, by, 56-37°, 1.4392, 0.9908; 556 BuOP-
(OCH:CH,)g, by 63°%, 1.4412, 0.9673; 79% PROP(OCH:CRp),, W1 108-109°,
1.5151, 1.103Y. The divinyl esters tended to polymerize ﬁuring distn. and
only by adda. of an equivalent amount ef the base was it poasible to
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Supppess ihil tendency. The vinyl esters are ‘;oaduy hydrolyzed with 'z° '
with evolution of heat. Addn, of Bozuruchsi_no. {immed iately ¢gave the oharae~
teristic coler test. The trivimyl ester is hydrolyzed rapidly by even just
traces of moisture, forming a gelatinoys mass which heats up repidly and
durkm. evolving AcH. Huting the vinyl esters with S eam a steam bath
uvsral brs (6=8) gave the followiag thiophosphates: (mO) ?(8)008. xz. ‘.‘
by 5 83 ®, 1.4562, 1.0904; (rw)zy:a)ooaxcn 337; LA 97°, 1.4581. 1.0808;
(BuO)zP(B)OOK Oﬂ B, by 18627 , 1.4575, 1.0199; (PhO)zP(ﬂ)OOHzcla. 0%,
by 168-64°, 1.5655, 1.8164; EYOP(S) (OCH:CHgly, 628, b, y2-73%, 1.46%¢,
1.1017; BuOP(3)(0CH:CHy)g, 68, by 96°, 1.465¢, .oorn 74% Phor(s)(oonsonz),
by 134-35°, 1.5268, 1.1719, Attempted cxldation by varieus means ef the
vinyl phosphites failed to yield the desired vinyl phosphates simce polym=
erization intervemed. Prefiminary expts. imdicate that the Arbuzev lsomer-
ization of the vinyl esters 1s mere dirricx;lt than in ths satd. esters.
The addn. of S te Ph and Php esters requires heating te 130-50°,
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Fhosphor; lated chlorovinyl ketomss. f}cparation of phosphorylated ehloro-

vinyl ketones from vinyl acetate and isopropenyl acetate.

I. F. Lutsenko and M, Kirilov (M. V. Lononoéov state Univ,,iioscow). Doklady
Akad. Rauk $,5.3.R, 128, 89-91(1959),

To 185 g. Pcl5 suspended in ccl‘ was added over 45 ala. 29,8 g. Glaxcnvo
at 18-17° and after £ hre. with gradual heating to 40°, the mizt. wes
treated with uo' with ecoling, and distd. ylelding 88% Cl OEDHAOPOOI

b, 94-6°, :° 1.6100, d,, 1.5484. This ( 51.6 g.) in 180 ml. B4,0 was
trcatcd over 0.5 hr, with 18.4 g. abs., KtOH in 25 ml. B8%,0 and after 2 hrs.
at 25-30°, the mixt., was air blown 1 hr. and gistd. ylelding 62.0%
CHOLCHAGPO(ONt )y, by 111-12%, 1,4620, 1.2465. If this esterifieation ia
run in the presence of pyridime, there is formed a 524 yield of the ester
contg. soms of the CIC1:CioPQ(0Bt) Izvon after several redissas. Heating
the ester with ltaﬂ in ccn 2 hrs. gave 885 I, L 108-8 ’ 1.664! l.1861.
Similarly 83.2 g. POlg and 20 g. Gla:OIGOAo gave 70% ubuCI’cAcPOOI'. ®.8
112-18° s L0233, 1.4413; the HhcclaOBAeP0018 wes unstable and lost HOl
direectly. Reaction of the chloride with £tUE in the presence of pyridine

o
gave 75% IlOOltOAcPO(OIt)z. hl 114-6 , 1.4710, 1.1786.
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Sthylenimine derivatives. I, Bthylnmtdc- omc ascid,
A. A, Krepacheva and V. A, Parshina (8. Grdnhuikidso All Union Chem. Pharm,
Res. Inst., Hoscew). Zhur. Ubshchei Khim. 29, $56-60 (1959). cr. Bestian,

Ann. 566, 310 (1950)5 US Pat 2,606,900( C.A. 47, 5423 (1953); US Pat. 2,654,
758 (C.A. 48, 10053(1954); US Pat. 2,670,347 (C.A. 49, 3481(195S),
To 14.3 g. POCL; dn abs. £4,0 was added at 0° 25 g, 3-C, N.NN, in §8,0 snd
~after 1 hr, with cooling and 3 hrs. at room temp., there fermed aftor filter-
atien and evapa. 53.8% 3-C, N NNPOCL,, m. 115-17° ( from Celg=88,0 )3 thus
were prepd, alse: PANHPOCL,, £8 43.7%, m. 70%; p-ClCH NNPOCL,, 74%, m. 103~4}
p=ICM NHPOCL,, 485, m. 105-7%; -0, NCN NHPOCL,, 66.8%, m. 85-6°; p-NeOC N -
WNPOC1,, 41.3%, m. 71-3°} p-Be0,CC.N NNPOCL,, 68,85, m. 100-2%; =-C1C(0)CN -
NHPOCL), 43%, m. 110.5-11.5% 2,4~(C1,PONN) MeC(N,, $3.5%, m. 153-4°. The
above products were best prepd. by rofluxing POCIS with HC1 salt of the mine.
Addn. at 6° of 3,39 g. PRNIPOCY, 4n C M, te 3.44 g. othylenimine and 8.08 g,
o ¥ tn c‘“‘. stirring 4 hrs. at room temp. and setting the mixt. aside unti]
the mnext day gave after filtration and evapm, $¥ Ph'm(mzcl'),, n. 143-4°.
Siailarly were prepd.: 275 p-C1C/H WK analeg, m. 170-1.5% 77% P-ICH NN ana
log, m. 176-=7%; 575 m-0,HC(H NH analeg, m. 166-7%; $4. 5% p-MoOC N NN analog,

n. 102-39; 71.7% p-lco,cc.l‘nn analog, m, 151-29; .—(cl’c.z'co)c‘”"’ analeg
Approved For Release 2009/05/01 : CIA-RDPS80T00246A008500020002-4
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835, m. 131-2.5% 385 2-C, M NK analeg, =. 148%; 55.9% 3,4~(CH,CH NPONR) o
c.l,. m, 205-6%, Te 1.72 g. -thyham-, 4.04 g. BegN and 20 ml. C N, was
added st 6° 4,22 g. PhOPOCL, in 1§ ml, Cgliyj after 4~5 hrs. stirring and
sllowing to warm up overnight, the filtered and onpd. soln, gave 805
nor(o)(m,cu,),. s, 58-9%; similarly was prepd. 64% p=0 uc‘l‘o analog, =.
73.5-74%. The deriv, based om m-aminebenseic acid was verified as to the abeve
tmtm as an othyleninide by means ef infrared spectrua, whtch showed the
1673 e= “! band typical of carbenamide structures,
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Chlorides of esters of phoaphonoo;rboiglio,a&ids. I.'Eyn;;;;is of P-mono-
chlorides of dislkyl esters of pho-phonocarboxylio acids,

K. A, Petrov, F, L. Maklyaev and ﬁ. A, Korihunov (Mi14¢, Acad. G$o-. Def -
ance)s Zhur, Ohshehel *hinm, 29, 391-5 (1959).

Gradual adin. ef 0.21 wele pewd. IClg te 0.3 mele (R0),P(0)(CH,) COLR, and
stirring 15-30 min. at 18° and 20-40 min. st 30-50°, followed hy decompn,

of unreactod TClg with SO, at 18% gave the following products when the
rosotion is rum in 1 vel. dry CCl,3 638 (Me0)C1P(0)CO, Mo, b, 85-6°, dag
1,4167, ab 1.4475; 83% (2%0)C1P(0)Co 8t & P 107-8%, 1.2410, 1.4385; 81%
(Bu0)CLP(0)CO,Bt, b 0.35 9% 101%, 1.1977, 1.4387; 56% (BuO)ClP(O)COzﬂn, bae.
133-4%, 1.1326, 1.4458; 845 (Be0)C1P(0)CN,CO ke, b, 110-11°, 1,2584, 1.4476;
(180-Fr0)C1P(0)CR,CO,BE, by ,. 92-3%, 1.1947, 1.4430; 63% (1so-Aw0)C1P(0)-
CH,€0.5L, by o3 110-12%, 1.1384, 1.4463; 685 (0w0)CLP(0)CH,CO B, by, 45 120

' o
22% 1,1551, 1.44405 80% (Me0)C1P(0)CR,CR,COMa, b, , 92-4%, 1.3706, 1.4506;

81% (ito)C1r(0)cH,cli,co 8t, b1 101-2°, 1,2502, 1.4555; 30% (130-r)C1P(0)-
CHyCH,CO ke, by, 058 113-16%, 1.2352, 1.4486; 74% (Bu0)c12(0)cn aCH L0, 5, by.o
128-33%, 1.1526, 1.4520; 78% (860)C1P(B)CH,CH.CO ¢, by 118-9°, 1.2207, 1.-
4621, Treatment of the anpropriate chloride ( 2 g,) &n C4Hg with anoling
with 88 ul, soln, ef NH3 in 6636 and keeping the aixt, 24 hrs. in closed
flask gave aftor filtration and evapn, 0,78 g. (Btﬂ)lzlP(O}GOZBt, =. 137°

( funn EtOH—céﬂ‘ )o Similarly was prapd. N N(ﬁtO)P(O)CHzCOth, =, 103°

{ fron 06H6-po::.lggh:;3.cg;:que of Ci, at 5% into 31 g. (u-o)ar(o)co’u.

in 25.4 g. BCly with fae¢salt coeling 30 min., fellowed hy heating te 40°
(P015 ppt. disselved ) and the chlerination was repeated until all Pt had
reacted ( 3 hrs.); distn. gave (Me0)C1P(u)CO Mo, identical with the abeve

in 63% yield, Similar chlerination of 32.1 g. (nto)zr(0)1!2c023¢ and 21 g,

PCI3 gave 70% corresponding monochleride, which decomposss at Ab.Va'l!O.,

as doasthe phesphonoformie deriv. above Similarly was prepd, 56,068 (Bu0)-

C1(0)PC¥,Bu, which decomps, abeve 190°, Meating § g. (Et0) ,P(0)CN,CO B¢ end

7.95 go 50C1, 9 hra. at $0-90% gave 33% correspending monochloride; similarl

was prepd. 41% (MeOJCIP(0)CH,CN,CONe. (B40)CIP(B)(CH,),CO,8%, b, 123-5°,
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Chlorides of esters of phesphonocarbexylic acids., IX. Dichlerides of C-alkyl

esters of pho-phoaoéarhouylio acids,

K. A. Potrov, P. L. Maklyasv and M, A. Kershunev, Zhur. Obshohei Khim, 19,
S#s-8 (1959)5 of. 29, 301 (1959). | :

‘(no),r(o)(cu,).co,u react with oxconl’PCI, te yield the cerrespeanding P,P-
dichlerides, with the carbalkexy greup not being affected even with large
amt. of PClg at 120% Te 30 g. (écolzropnzcozsg was added ever 1 hr, 39 g,

' PCIS. the mixt. was heated 1.5 hrs., on a stean bath, then placed in a sealed
tube and heated 5 hre. at 115-30%, after which 50, was intredweed for 20 min.
at room temp, and the residue was distd. yislding 8% cl,'(°)¢l,¢92h,
Bo.os 76-8% 473 1.5038, n33 1.4774; {4 deccupeses sbeve 135° te a browa sar.
The above product dees net form if the o;tor iq ’013 soln, is treated with

C1,3 in this cass chlorination of the “z greup occurs} thus passage of Clz
at below 60° ( ice water cooling ) through 100 g. above ester im 184 g ch,
over 9 hrs,, chilling to sep. Pcls assage of ‘03 and distn., gave a lew b,
product and §7,6% C1,P(0)CC1,C0.4s, by 130-2°, d,, 1.5603, n3® 1.4930,
Heating 43 g. (880),7(0)(CH,),C0 ke and 79.5 g, PClg 0.5 hr. at 65° and 1 br,
in sesled tube at 120° gave, after 50, treatmont as abeve, 85.5% cx,l'(onel,),‘.
€088, By g1 0.0 89-91% dyq 1.5602, u3® 1.4640.. To 7.1 g. dry NP there

was added with iceceeling 11.7 g. 1I; after 50 min., at room temp. and 50 minm,
at 50°, the residue was treated with 20 -1.\dry B¢,0 and 10 g. KP, after
which the mass was filtéred and distd. ylelding cuex._,co,u and evidently
POl's. Addn, of 5§ g. I to 4 g. powd, KNP, resulted in heat evelutien and

after 1.5 hrs. at 100° and 2 hra. at 140° thore was isolated seme CNC1,CO,8¢

and low b, material,
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Synthesis of acid esters ef dialkyluiaulkylphospw(a acids,
K. A. Petrev, F. L, Maklysev and N, K. Blisayuk. Zhur. Obshchei Khim. 29,
S88-91 (1959). |

Thermal decompn, of HCl salts of esters of dialkylaminoalkylphosphomates
yields inner salts ef esters, with elimination of an alkyl ck;lorldo; the
final products are formulated as a,;mlr(o)(m)o‘. Passage of dry HC1 inte
20.1 n(x-,m,r(o)(on)z in 100 al. dry Bs,0 at -15 gave 97.4% erystallime
HCl salt, m. 95%; this ( 11.8 g.), in Bty0 was slowly treated with 7.5 g.

I |
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Bt N and after 1 hr. at 35-40°, the ppt. amine salt vas sepd. and the filer-
ate yielded 41 g. nri,lnal free ester, by 95°. Similarly was prepd. syrupy
Es NCH,P(0)(OBu) 4. HC1; viscous glassy Me NCH.P(0)(O0Bt),.MF ( this heated te
130° failed to underge any change ). Heating 32 g. Bt NCH,P(0) (0Bt ) . KCL

20 hrs. en a stesm bath gave 98% EtCl and 2 orystalline residus ef 77.8%

Bt NCH,P(0) (08t )0M, m. 153° ( frem dry Ne,CO ). Gimilarly I ia 28 hra. en

a stesm bath and 32 hrs. at 130-40° gave 97% BuCl and & syrupy Bt NCH,P(0)-
(omu)on ( -ol; in N.0, forming a noutral soln,). Heating I 20 hrs. on a steam
bath gave 97% EtCl and 97% n-,ncn,r(o)(osc)on, m. 116° ( from Ne,CO),

Synthesis of M’ho»lnntn and %gzqhmum

K. A, Petrev, P. L. Maklyaev and N. K. Blisnyuk, Zhur, Obshchei Khim. 29,
$91-4 (1959), | )

Te 40 g. (Et0),PHO and 4.5 g. MeMH, ecoled to «~15° was adied dropwise 23 g.
40% Pormalin (temp. kept below 20°), the mixt. heated ever 0.5 hr. te 100°
and kopt 1§ dﬁ. st this temp,} after cooling, ‘S-‘-loi NaOll was added, the
aixt. extd. with c‘u‘. the org. layer washed with l,o and distd. yiolding
605 MeN(CH,P(0)(0BE);),, by ¢ 149-50% dyg 1.1340, u3? 1.4470; simtlarly
were prepd. 1 S45 MeN(CH,P(0)(0CHMe,) ),y by 4 146%, 1,0553, 1.4376) and

| 74.6% NeN(CH,P(0)(0Bu)4),, by 195-7% 1.0320, 1.4480. Te 60 g. (E60),PHO and
19.9 g. 18.6% NN, ON wan added at ~10° 32/6 g. 40% Fermalin} trestuent as
above gave 15,5% WH(CNgP(0)(08t)g)q, by 5 150-18, 1.1429, 1.4470 and 19.1%
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W(CH,P(0)(088),) 4, By g 202~4%, 1.1759, 1.4534. Excess phemphite and aldeh-
yde tend to impreve the yield eof the latter product. Similarly, 50 g. (Wwe),-

PHO and 14.1 g. 18.6% NN with 23.3 g, 40% Formalin gave 21.78 NN(CH,-
P(0)(0Bu) ;) g0 by o 195-6%, 1,0359, 1.4490 and seme N(CH,P(0)(0Bu)y),, By g
240-5%, Heating 6 g. MN(CR,P(0)(0Bt),), and 20 ml, 111 HCl in sealed tube

3 hra; at 140' gave after o‘vapn. a glasey mt(cazrosn,)z, which titsrates with
NaOB as a tribasic asidj tetra-Ag salt, colorless crystals, darkens on heat-
ing. Similarly I gave pentabidc N(CH,PO,N,),, & glasay solid; hexs-Ag salt,
A coleorless solid, darkening in light; decomps. om heating. Evidently the
free acids exist in the form of switteriens, |
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ChAryloxy-P, Pudimet & /
A ’ thexyisophesphasescyls and uixed triarylexyisephosph seas

o ¥, rean
— oV and G, I, Derkach (Inst, Org. Chom » Acad, Sef K4 .thm-’l
. 1 . ® .
: chei Knhim, 29, 600§ (1959). cf. ¢nge ] zb, 241(1939) P e
@ 0,01 me} . ; :
— ; !cclcll'o(oﬂo)z in 20 m1, CGRG ves added 0,0105 mele dry A /
: . !

e aad' after stirring unt4} the mixg, became neytral ( 1" .
et re | 0=15 min,

d P-nitro deriv, which required 12 hyq, refluxing ), ¥aCl .
removed with X_o ’ -
N 2"» &nd the eorg. layer after evapn., gave lc(m‘)tm(%)

own re . / '
131-3" o op, ! ?h. Mlc6u4t ‘3.“’ L D) .5""7.} Ph. quc | 3”2
131 3‘ (' 4° po-Cch"‘. 30.6" n, 112"'4.' p-Clc‘l‘, p~0_NC : ‘.31 -
~307; m-0 | . '
. ’HCGI P PCIC‘H‘. 70’. My 145"7., me0 NG R : : " -
126-89; 3,5—(033)366R s P=ClC.H , o 3 oe 3“‘“" ot
o " 6Mgr 44.4%, n, 100-39 3,5-(0,%) C.u
674> 73.4%, m, 151-3°, sgmq; s b
arly were prepd, RC(OR!)
ClCn,, =, 124-6%; 95,45 P 0 'mwn,’. yiade
me 143-5% 815, pcicn . o o2 et me 157-9% pcrcom,, P-C1CEN,, 1008,
[ et ] | . .
e 3 S5 ’:s -0 ¥CH P-0yNCH ., n. 163-4°; m-0gCH p-;x: ] u.u,
o 3 99, n-0 NC_H ' oy .
A 37067y P-0yNCeN,, u, 128-30%; 7. 6% 3.4-(0,!),c‘n3,“ p-
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ClCeR,, =. 181-3%; 68,958 3.5—(051),c‘n3.'p-o,ncon‘. m. 204-6°, Refluxiag
nccxsnro(ocGu‘cx-p), with dry p-0,HC.H OXa in C N, gave lc(oc‘n‘gt..uo’.,),
tIPO(OCGH‘Cl-p)z (R shown)s Ph, 85.4%, m. 142-4%; p-C1CeN,, 79.2%, m. 151-3%;
p-0,NC N, 88.45%, m. 162-4%; m-0,NC(H,, 85%, m, 133-5% 3,5-(0,¥),CoH,, A8
77.6%, =, 209-10°, Similarly were prepd, lc(°c6l‘01-’)tho(oc6l4no’-’)2:

Ph, 69.3%, m. 180-1% p-ClCeN,, 73.65%, m, 139-41%5 p-0 NCN,, 66.9%, m. 217-
9°) m-0,MC N , $0.2%, m. 149-51%5 3,5-(0,0),Colly, 76,68, m, 200-2°, The
previeusly deseribed methed ( ef., abéve ref,.) gave? -no,uc.n4cc1cnro(oc‘u‘cx-
P)ys 80.1%, m, 130-3%; m-0,NCgN CCLINPO(OC,N NO.=p),, 905, m. 130-1%; 79.1%
35 5=(040) 4G4 CCLINPO(OC N Clup),, m. 128-30%; 908 3, 5~-(0,)) ,CoN,CCLINPO(0-
CeHN0,-p) 5y m. §5-7° Heating RC(OC(H NO,-p)INPO(OPR), with 0.2 X aq. NaON
1 hr. gave clear solas., which after comcn, in vacuo and acidifieation te
Conge red gave 60-70% known IBOIIPG(OR)z. Of the products reperted here snly
rnc(qc6n4uoi-p):lro(eub), shewed active centact insecticidal yroporttci-
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c-Chloro~P,P-d1-th¢xy- and C-chlero-P P-dilrylaxyi-ophonphaaonsyla.

G. I. Derkach (Inst, Org. Chem,, Acad. Sci., Kiev ), Zhur, Obshchei Khim,
29, 41-§ (1959), CP, “idrsanov ot a&l, this 3. 27, 1060 (1L957),

Saxdng 0.0L aole (320) ,P(0) NHCOR with 0.01 wole PClg in 10-15 ml, dry CoHg
or PhCl resulta in an enersetic reactiom, ceomploted by 5-10 min, at 60~-70°
and conen, in vacuo rave a rasidue ef RCC1 th(O)(OR')zt (R, R* shown, resp.)
Phy Me, 100%, viscous oilj p-0,NCeH,, Me, 1003, m. 107-10%; m-0,NCel , Mo,
89.64, m. 20=5%3 3,5-(0,N),CeM,, Mo, 95,55, m, 125-7%5 p-ClCeH,, ds, 995,

1i nid, The diphenoxy anuldgs were prepd., similarly but at ioo-s‘ and were
ivouced to cry*tallizc by ruhbing with potr, e .,hers Ph, I, IEXIRFXEIXRIXPRY
42,57y m. 74=6°) p=0,KCH,, Ph, 83.5%, n, 07-0 } m=0,NC(H,, Phﬁtélo7ﬂ. m,
127-9%5 3,5-(0,8),Clly, Ph, 61.6%, m. 115-8% p-CLCEH,, Ph, 100, m. $5-7%
the following were prepd., by heating to 110-20%: Ph, p-ClCgli,, 3S.4%, m. |
69-712; P=0,NCll,, p~ClCGH,, 92.3%, m. 159-1°; p-C1C¢H,, p-CIC M, 69.74,

a. 109-11%; Ph, p-ozNCGH‘I 35.7/.», m. 157-60%; p-o RCG 4 p=0 Ncén s0%,

ne 161-3%; p~01661i4, p—OzLu6I‘I‘, :)9~\, se 137-9% ilcating vhe cri-Ph dordv.,
to 230-40° at 20 mm, gave 90 PhCN and aresidus which with HH‘OH ffave

(Pho) ,PONH,, Similarly T gave m-0 oMCgH, L gl and (Ph0),POCL; khmxperkxwawrx

rxxre II gave ThCN and (p-ozacéu‘0)2r001 which gave the mmisn freo acid,

8. 174-6%0n treatmant with 25 NaOH and acidification. The acyls desoribed
ahove hydrolyzsd completaly in 2-2.5 hrs, in N,0 yielding 96-9% R!IONF!?O(OR'Q
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Pluerine~centaining trichlerephesphasesul fonaryls and their derivatives,

L. M. Yagupel'skii and V. I. Trofitskaya (Inst. Org. Chem., Acad. Sef., Kiev),
Shur. Obshohei Khim. 29, 553-6 (1959). of. Kirsamev, this 3. 32, 269(1952),
alee of, Olah and Paviath, Acts chim. Acad. Soi. Nung., 4, 115 (1954).
Neating 0.1 mele p-FCH 804N, with 0,103 mele PC1 g & 105-8° 1.5 hre, gave
after remeval of excess PClg in vacue and eeoling, 99% p-fc.l ,o,i:m,, =
72-3° ( frem petr. sther ). This heated with equimelar amt. of HCOM gm CoN,
te 85° then left evernight gave 96.4$ p-m‘l:“m:f)l. 135-6° ( frem Com ),
while repetitien of the process ( 1.5 hr. at 80-5° ) gave 86. 5% p-rc:::ur(o)-
(om)C1, m. 123~4° ( frem C N, ). Neating 0.01 mele I and 0.01 mele HCON {n
10 ml, Cgllg 1.5 hra. at S0-5°, ua; of 0.01 mele HCO.M and heating 4 hrs.
longer gave on coeling 395 p-FCN NRPO(ON),, m. 148-9°, Ssirring 29.2 g.

PhCP; and 25 g. 63% olewm 2 hrs. at 0%, keeping 1 day at roem temp. and quem-
ching in satd. #aCl at 0° gave 88.3% crude predust of w-P,CCeN ‘oo',n. this
vith PClg gave 65% m-PyCCeN,80,C1, by 83-90°, which with NN, in Cgli, gave 885
suide, m. 121-3°, This with FClg as abeve gave 995 m-7 CGN 80.N:PCL,, a,
$2-4% ( fm potr, ether )_; thiu' gave, as abeve, -raoc‘n‘n,mm,. 54.3‘.
. $2-3°% ead a-F CCoN 50, NNPO(CH),, m. 135-6°, this being prepd. best by
keoping the trichleride in a vessel over Ha0 1 wesk. Treataent of the tri-
chlerides with ROMa in RON at 0-3', finally 0.5 hr. at room tomp, gave after
oxtn, with N,0 and acidification of the aq. m.; a ppt. of ﬁl;. di-ester, sad
the org. laysr on ovapn. gave the triesters shown belew! Ac‘l‘n,énr(m)s

‘(A and R shown resp.)! p=F, Ne, 36.3%, mn. 45-6°( frem Cslg-potr. ether ) p-p,
Bty 65.2%, Myg 202-4°5 p-F, Ph, 33.3%5, m. 69=70° ( frem aq. EtOH ); p-F, p-
PCeN,, 37.2%, m. 70-2° ( from aq. BtOH ); p-P, p-ClCeN,, 53.5%, m. 115-16%;
P-Fy P-0,NC(N,, 305, m. 180-1° ( from Cellg )3 m=CPy, Mo, 59%, m. S8-60%
=-CPy, B8, 85.8%, b, 185-7%; m-cr,, P=0,NCeN,, 84.3%, a. 167-8%; ACN 30, mi-
PO(OR),2 p=P, Mo, 66.5%, n. 145-6° ( from Celig )3 p=F, Bs, 30.8%, n. 118-19%
p-F, Ph, 12.7%, u. 183-4%; p-r, P-FCH,, 14.2%, m. 142-3% g-7, p-C1CGH,, 6.3%,
m. 149-50° ( the abeve 3 compds, were 1selated frem the prepm. of tri-esters

.m)' "'o ".’“‘." .'."' M, 117“\” .’“3. h. ':c s" n, ’3.‘.’ -.c";
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Be, 91.3%, m. 71-3%; m-cP,, p-0guCH,, §8%, m. 194-5° The di-esters abeve
were best prepd. from the trichloride and 4.5 moles RONa in RON; the esters
of phencls were prepd. best by addn. ef 6 g.at. Na in C N, te the trichloride
fellowed by 6 moles ArOM in dioxane and refluxing until all Na had reacted
sfter which the soln. was added te 2 meles trichloride im Cylt, at 20° and
was kept 1 hr. The nlt.ro’hoao.l derivs, were prepd. from the Na salt of the
phenol in dry Cgi,j this ylelded the triaryloxy esters, which sapesified
with aq. ale. Na,CO, ( follewed by acidiffcation ) to the di-esters shewn
above, A slight inssctiocidal activity was found in p-rl‘l‘so'mr(ou.)s and
the m-CF, analeg.
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Phenyldichlorephesphasesul fenaryls. OM‘“}_H/@M

V. I. Shevohenke and Ih., V. Merkuleva (Mstallurg. Inst., Dneprepetrevsk),
Zhur. Obshohei Khim, 129, 1005-8 (1959). of. Kirsamev, this 3,27,1253(1957)
Neating an equimelar mixt. ef PAPCL, and APSO,NN, te 70-5° (er higher,
depending en the m.p. of the amide ) 15-20 min, results in less of HCl,
whese remeval is then facilitated by blewing with dry CO,. The residual
solid er eily ArS0,NtPPRCl, was rubbed with dry Bt,0 and chilled, te
preduss the orystalline preducts, which may be recrystallised frem IQ,O
or EtOAc. The follewing list describes uaresrystallised products, sinee
the recrysta, raises the m.pt. ealy slightly and the orude preducts are
already quite pure: (Ar shewn): Ph, 808, m. 47-9%; e-telyl, 101%, eil;
p-telyl, 101.5%, edl; p-ClCeN,, 1025 edl; o-0,NCeN,, 92.5%, =, 73-5°;
n-0,MCe,, 935, m. 99-100%; p-0,NC(H,, 90%, m. 171-4%; 1-C,, oWy» 838,

m. 99-102%; 3-Cy gy, 101.3%5, resineus mlid, The predusts may be prepd.
blse by addn. of an equimeler amewnt ef ArSO,NNaCl te PhPCl, in C N,

tho selvent is necessary te mederate the reactiea, Addn. eof the m -
nmm, $o 3 meles MeONa in MeON-C N, heating 0.5 hr. at 50°, fellewed
by remeval of the selveats in vague, and treatment with ll,. and dil, NG,
vhereupen PhSQ,MNP(0)PhOMe, m. 173-3°, is forwed in 75% yield,
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